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Rossby force 
and isolated eddy models, 
510, 513 
Rossby waves 
and isolated eddy models, 
495-96, 500, 510, 523- 
24 
Rotary-shaft seal 
magnetic-fluid, 445-46 
Rotation 
low-level 
and supercell thunder- 
storms, 372, 393, 
395-96, 398-99 
and supercell thunderstorms, 
371, 373-74, 399 
and supercell thunderstorm 
propagation, 396-98 
Rotationally induced thunder- 
storm propagation, 388-90 
Run-up 
of tsunamis, 229-30, 234 


S 


Saddle-node combination 
theorem, 132, 148 

Saffman-Taylor instability, 276— 
77 

Saffman-Taylor stability, 457 

Seismic center 

and tsunami excitation, 231- 
34 


Separatrices 

in flow patterns, 139 
Sewage systems 

and vortex valves, 36-37 
Shear 

mean 

and turbulent vorticity, 
535-36, 538 

Shear flow 

and thermocapillarity, 405 
Shear-flow structure 


and rapid-distortion theory, 
533-34 
Shear flows 
and rapid-distortion theory, 
534-43, 546, 552 
Shear layers 
boundaries of three- 
dimensional, 53 
Shear-stress transport, 549-51 
Shear thinning 
and entry flows, 170-71 
Shear-thinning fluid(s) 
and entry flows, 162-68, 178 
inelastic, 159 
Shear-thinning viscosity 
elasticity in the absence of, 
172-78 
and entry flows, 169 
Shielding 
and viscous fingering, 272, 
279, 282, 284, 286-88, 
292, 295, 297, 300 
Shock 
circulation 
and K4érman swirling flows, 
472, 478-79 
normal, 322-24 
Shock capturing, 314-16, 320, 
324-26, 328, 333 
Shock-capturing spectral 
methods, 351 
Shock computation, 313-35 
and airfoil problems, 327-29 
characteristic-based schemes, 
318-22 
and A-scheme, 321-22, 324- 
28, 330, 333-35 
and monotonicity and second- 
order schemes, 320-21 
MUSCL and PPM schemes, 
321 
one-dimensional studies, 318— 
25 
and Riemann solvers, 319-20, 
326, 334-35 
two-dimensional problems, 
325-33 
Shock fitting, 314-18, 322, 
328-29, 332-35 
and spectral methods, 351, 
362 
Shock wave(s) 
near the critical point, 577-78 
rarefaction, 582-83, 585-87, 
591-93, 595-98 
and spectral methods, 350- 
51, 361-62 
in a supercritical state, 581 
in van der Waals gas, 593-97 
Similarity 
statistical hypothesis of 
and critical fluctuations, 
578-79 
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Sink-float separation 
and magnetic fluids, 448-49 
Skew-induced secondary flows, 


Solute transport 
field test and theory, 209-12 
by groundwater, 183-214 
stochastic theory of, 188-95 
Sound waves 
velocity and absorption of, 
579-81 
Spectral collocation, 340-41 
Spectral/finite-difference 
methods, 360-61 
Spectral Galerkin methods, 340— 
41, 355 
Spectral methods, 339-62 
and boundary layers, 346, 
351-53 
Chebyshev, 34446, 351, 
355, 361-62 
Fourier, 345-46, 350, 353- 
54, 360-61 
and homogeneous turbulence, 
354-55 
and inhomogeneous turbu- 
lence, 358-59 
and inviscid flow, 349-51 
and linear stability, 355-56 
multidomain techniques, 348- 
49, 353, 360, 362 
multigrid, 347-50, 357, 362 
and Navier-Stokes flow, 353- 
61 
and reacting flows, 361-62 
and transition to turbulence, 
356-58 
Splitting 
and viscous fingering, 272, 
279, 286-87, 292, 295, 
302 
see also Tip-splitting instabil- 
ity 
Spreading 
and viscous fingering, 272, 
279, 286-87, 292, 295, 
297, 300, 304 
Stability theory 
linear, 408-11 
Statistical model 
of solute transport, 212-14 
Stieltjes-Fourier integrals 
and solute transport, 190-91 
Stochastic modeling 
of groundwater flow, 185 
Stochastic theory 
of solute transport, 188-95 
Strain fields 
and rapid-distortion theory, 
537-38 
Stratification 
and isolated eddy models, 
504-5 
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Stratified aquifer 
and solute transport, 192-95, 
206 
Stratified eddy solution, 517-19 
Stratified flow(s) 
of finite depth 
and upstream blocking, 87- 
91 


of infinite 
and upstream blocking, 91— 
96 


upstream blocking in, 75-77 
Stratified formation 
and solute transport, 196-97, 
199-200 
Stress-induced 
54-55, 70-71 
Stress-relaxation phenomenon, 
168 
Stress- 


flows, 


equations, 532 


transport 
see also Reynolds-stress trans- 


port 
Supercell thunderstorms, 370-99 
anticyclonically rotating, 379- 
80 


cyclonically rotating, 372, 
379-85 
and gravity waves, 390-92 
propagation, 385-93 
rotationally induced propaga- 
tion of, 388-90 
splitting of, 372, 374-79, 
381, 383, 385, 389, 392 
transition to tornadic phase, 
393-99 
Superparamagnetism 
extrinsic 
and ferrofluid, 440 
and ferrofluid, 439-40 
Surface-wave instabilities, 426— 
27 
linear flow, 429-32 
return flow, 427-28 
Swirl-stabilized combustion, 32— 
35 
Swirling flows 
von Kaman, 465-88 


T 


Taylor-Couette flow 
and spectral methods, 353, 
356, 358, 360 
Taylor-Goldstein equation 
and convective storms, 391 
Taylor short-time limit 
and solute transport, 199, 
201-2 
Technische Hochschule (TH), 2, 
3 
Tectonic processes 
and tsunamis, 231-34 
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Thermal conductivity 
and magnetic fluids, 459-60 
Thermocapillary instabilities, 
403-33 
and bifurcation theory, 412- 
16, 418 
one-layer model, 404-7, 413 
Thermochemistry 
of a premixed flame, 240 
and turbulent premixed 
flames, 245 


S 
law of corresponding states 
in, 578 
of a substance in a critical 
state, 577-84 
Thunderstorms 
supercell, 370-99 
early development, 373-74 
splitting, 372, 374-79, 
381, 383, 385, 389, 
392 
tornadic, 369-99 
Tip splitting 
and viscous fingering, 294— 
95, 297-98, 300 
Tip-splitting instability 
and viscous fingering, 285- 
87, 292 
Tollmien-Schlichting waves 
in channel flow, 356 
Tornadic thunderstorms, 369-99 
Transport equation 
dissipation 
and rapid-distortion theory, 
557-59 
see also Reynolds-stress trans- 
port equations; Stress- 
transport equations 
Transport-equation models, 538 
and rapid-distortion theory, 
531, 533-34, 547-66 
Troposphere 
and supercell thunderstorms, 
369-70 
Tsunamis, 217-34 
development 
three stages of, 217 
direction of, 233-34 
equations for, 218-22 
and linear theory, 222-24 
numerical models of, 226-29 
and the ocean bottom, 231-33 
and a sloping beach, 229-31 
and trapped waves, 224-26 
Turbines 
hydraulic 
and draft-tube surge, 44-46 
Turbomachine outlets, 37-41 
Turbomachinery 
cavitation in, 99-100 
Turbulence 
and combustion 


in turbulent premixed 
flames, 259-66 


and spectral methods, 354— 
55 


and spectral methods, 358- 
59 
of premixed flames, 243-45 
transition to 
and spectral methods, 356- 
58 


Turbulent secondary flows, 53- 
72 


U 


Ultrasound 
at the critical point, 579 
Upstream blocking, 75-96 
in continuously stratified flow 
finite depth, 87-91 
infinite depth, 91-96 
in multilayer systems, 86-87 
in a single-layer system, 78- 
81 


in two-layer systems, 81-85 
Ursell number 
and tsunamis, 229 


Vv 


van der Waals equation, 584, 
594, 597 
for a real gas, 577 
van der Waals gas 
shock waves in, 593-97 
Viscoelastic flows 
through contractions, 157-80 
Viscosity 
and critical points, 128, 134, 
138 
eddy-viscosity models 
and rapid-distortion theory, 


and Karman swirling flows, 
466 

and spectral methods, 351- 
53 


of magnetized fluid in plane 
shear, 459 

near the critical point, 579 

of Newtonian fluids, 158 

and rarefaction waves, 595 





and shear-rate dependence, 
162-64 
shear-thinning 
absence of, 172-78 
and shock computation, 314— 
15, 328, 330, 334 
and spectral methods, 351 
and thermocapillary instabili- 
ties, 405 
and turbulent premixed 
flames, 259 
vortex 
and ferrofluids, 443 
Viscous fingering 
buoyancy-driven, 292, 295 
and Hele-Shaw flows, 277-96 
mechanisms of, 275-76 
in porous media, 271-308 
Volcanic activity 
waves caused by, 217 
von Karman, Theodore, 465 
von Karman similarity principle, 
465-66 


Vortex 
secondary-flow 
and entry flows, 158, 161- 
62, 166-67 
Vortex amplifiers, 35-37 
Vortex enhancement, 168 
Vortex flows, 64-69 
in combustion chambers, 32- 
35 
Vortex loop 
and rapid-distortion theory, 
536 


Vortex valve, 35-37 
Vortex-valve effect 
and supercell thunderstorm 
propagation, 396 
Vortices 
confined 
basic aspects, 28-32 
and cyclone separators, 41— 
43 
and draft-tube surge, 44-46 
in flow machinery, 27-49 
and the Ranque-Hilsch 
tube, 46-49 
and turbomachine outlets, 
37-41 
vortex amplifiers, 35-37 
vortex breakdown, 30-31 
embedded, 67-68 
isolated, 65 
Taylor-G6rtler, 28 
Vorticity 
anticyclonic 
in tornadic thunderstorms, 
383 
longitudinal mean 
turbulent flows with, 53-72 


streamwise 
skew-induced, 53-55 
stress-induced, 54-55 
and supercell thunderstorms, 
373-74, 377-79, 383, 
385, 393, 396-99 
turbulent 
and mean shear, 535-36, 
538 


WwW 


Wakes 
eddy motions in, 140-48 
flow patterns in, 135, 137 
at high Reynolds numbers, 
148 
ronmoving critical points in, 
139 
three-dimensional, 64 
Wave-CISK 
and supercell thunderstorm 
propagation, 391-92 
Wave model 
linear 
and tsunamis, 224 
Wave number(s) 
imaginary 
and eddy models, 497-98 
and rapid-distortion theory, 
532-34, 543 
and viscous fingering, 280- 
82, 290-91, 294, 306 
Wave phenomenon 
in upstream blocking, 75 
Waves 
expansion and compression 
and shock computation, 
320 
finite-amplitude 


near the critical point, 577- 


87 
gravity 
and supercell thunder- 
storms, 390-92 
and thermocapillary insta- 
bilities, 410 
and tsunamis, 224-25, 232 
long 
and isolated eddy models, 


run-up of, 229-30 
and thermocapillary insta- 
bilities, 409-10 

and tsunamis, 233 

and viscous fingering, 280 
marine gravitational 

and tsunamis, 218 
plane 


and thermodynamic critical- 
point experiments, 589 
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and tsunamis, 220-21 
rarefaction 
in liquid and gas-liquid 
media, 577 
resonance 
and tsunamis, 231-32 
Rossby 
and isolated eddy models, 
495-96, 500, 510, 
523-24 
short 
and tsunamis, 233 
and viscous fingering, 281 
sound 
as shocks, 319 
space 
and tsunamis, 231 
Tollmien-Schlichting 
in channel flow, 356 
trapped 
and tsunamis, 224-26 
see also Tsunamis 
Weissenberg effect, 168 
Weissenberg number, 177 
and elastic fluids, 169 
and entry flows, 171, 177- 
78, 180 
Whistling 
vortex, 47-48 
Wind field 
and supercell thunderstorms, 
370, 372, 377, 398 
Wind shear 
and supercell thunderstorms, 
374, 376, 378, 381-85, 
387, 392, 395 
Winds 
environmental 
and supercell thunder- 
storms, 370, 386 
mean 
and supercell thunder- 
storms, 369-71, 373, 
385, 388 
and supercell thunderstorms, 
370, 372, 383, 385 
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Young-Laplace equation 
and magnetic fluids, 451 
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Zonal modeling 

and rapid-distortion theory, 
552-55 





